Monocyte proliferation in a cytokine-free, serum-free system.
The aim of this study was to establish a cytokine-free, serum-free system which would enable the long-term survival and proliferation of human peripheral blood monocytes. Monocytes were isolated from peripheral blood mononuclear cells (PBMC) by adherence to untreated plastic petri dishes and maintained up to 6 weeks in serum-free medium (SFM) consisting of IMEM, insulin, transferrin, sodium selenite and BSA. Maximal cell proliferation occurred during the first 2 weeks of culture and corresponded to the appearance of large numbers of pure, nonadherent culture-derived macrophages. Monocyte maturation was characterised by the modulation of specific cell surface antigens. The percentage of cells staining for the transferrin receptor increased with time, whereas the percentages of cells expressing CD11b, CD11c and HLA-DR remained greater than 60% for the 15 days studied. The mean fluorescent intensities (MFI) of all these antibodies increased significantly with time. The only differences found between the adherent and nonadherent cells, using the above antibodies, were with the MFI for CD11b and CD11c. In both cases, the intensity of staining was significantly greater in the adherent cells. Estimation of cytokine production by cells maintained for 5 weeks in SFM found that they constitutively produced large amounts of macrophage colony-stimulating factor (M-CSF) in the absence of any exogenous stimuli. These cells were also found to secrete high levels of tumor necrosis factor-alpha (TNF-alpha) and interleukin-6 (IL-6) during the 1st week and granulocyte macrophage colony-stimulating factor (GM-CSF) during the 3rd week. However, the addition of exogenous GM-CSF (5 U/ml, S5) was found to significantly inhibit monocyte proliferation up to 17 days. This is the first report of proliferation associated with long-term survival of culture derived macrophages in a serum-free, cytokine-free system.